Many textbooks indicate the desirability of using specific medical interview behaviors to obtain information from patients, although little evidence has been presented. The aim of this study is to investigate the relationships between the use of medical interview behaviors and the amount of information obtained. The behaviors studied included: open-ended questions, facilitation (comments or interviewer behavior that encourages the patient to continue talking), the open-to-closed cone (the gradual narrowing of focus from an initial nondirective approach to a more direct exploration), summarization (providing the patient with an explicit verbal summary of the information gathered thus far), and surveying problems. The subjects were 315 patients who visited an outpatient facility. These medical interviews were videotaped and reviewed by a trained rater using the Takemura Medical Interview Rating Scale, which was developed to assess the use of particular medical interview behaviors and to measure the amount of information obtained from patients regarding their chief physical complaints. Significant positive relationships were found between three particular interview behaviors and the amount of information obtained: facilitation, the open-to-closed cone, and summarization. These positive relationships were still present after adjusting for other medical interview behaviors used, and after adjusting for the time duration of the medical interviews (F = 15.3, p < 0.0001; F = 40.1, p < 0.0001; F = 5.57, p = 0.019, respectedly). This study reveals a positive relationship between three specific medical interview behaviors (facilitation, the open-to-closed cone, and summarization) and the amount of information obtained in a real clinical practice setting.
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Certain medical interview behaviors are thought to be effective for gathering medical information from patients. Several reports have shown that the medical history obtained during the medical interview provides 60-80% of the information needed for an accurate diagnosis (Hampton et al. 1975; Sandler 1980; Kassirer 1983; Peterson 1992) . Numerous medical interview behaviors can be used to gather medical information from patients, including open-ended questions (Rutter and Cox 1981; Cox et al. 1981a, b; Beckman and Frankel 1984; Roter and Hall 1987; Maguire et al. 1996; Marvel et al. 1999; Takemura et al. 2004) , facilitation (Rogers 1980; Egan 1990; Wissow 1994) , the open-to-closed cone (Cox et al. 1981a ; Bird and Cohen-Cole adjustment was made in this study to eliminate its effects.
SUBJECTS AND METHODS

Subjects
The subjects were 315 patients (163 female and 152 male) who visited the outpatient facility of the Department of Family Medicine at Mie University Hospital, in Mie, Japan, as new patients from September 2004 to May 2005. The subjects were all over age 15 years and mainly had common diseases like hypertension, hypercholesterolemia, diabetes, depression, and so on. The patients had a wide range of ages and social classes, and they came from both rural and urban areas. They were interviewed by 43 fifth-year medical students (15 female and 28 male) who were doing their family medicine clinical clerkships, nine family medicine residents (4 female and 5 male), and two male attending physicians from the Department of Family Medicine. The medical interviews were videotaped. The videotapes were later reviewed and rated by a trained staff member (R.A.) using the Takemura Medical Interview Rating Scale (TMIRS). The time duration of each medical interview was measured using the videotape. This study was approved by the Research Ethics Committee of the Mie University School of Medicine.
Measurements
There are several published methods used to objectively assess the medical interview. The Roter Interaction Analysis System (RIAS) is one widely-used tool (Roter 1991) . However, the RIAS includes only a limited number of medical interview behaviors, and it does not include facilitation, the open-to-closed cone, summarization, or surveying problems, all of which we wanted to investigate. Therefore the authors developed the TMIRS to assess the use of specific medical interview behaviors and to measure the amount of information obtained from patients during the medical interview. Some systems of the RIAS were used to construct the TMIRS.
To construct the TMIRS, first we reviewed medical interview textbooks to identify medical interview behaviors (Bird and Cohen-Cole 1990) . We then invited five Japanese experts in the teaching of medical interview behaviors and patient-physician communication to join the item development group, including three family physicians, a general internist, and a behavioral scientist. The experts discussed the items of the rating scale, suggested additional items, and compared the items identi-1990), summarization (Maguire et al. 1996) , and surveying problems (White et al. 1994; Barrier et al. 2003) . These various behaviors have been explained in many articles or medical interview textbooks (Bird and Cohen-Cole 1990; Lipkins et al. 1995 The open-to-closed cone is the gradual narrowing of focus from an initial nondirective approach to a more direct exploration of a specific diagnostic hypothesis. Summarization involves providing the patient with an explicit verbal summary of the information gathered thus far. It allows the patient to confirm that the physician has understood what he or she has said, and it also acts as a facilitative opening, allowing the patient to further explain his or her problems and thoughts. Surveying problems is an often overlooked medical interview behavior, where the physician attempts to briefly scan the full range of a patient's problems, such as by asking, "What else is bothering you?".
Most studies of medical interview behaviors used a relatively small number of subjects, and many studies failed to control for significant confounders, such as the time duration of the medical interview (Beisecker 1989; Wilson and Child 2002; Ishikawa et al. 2005 ). Some studies used standardized patients, rather than real patients in a clinical practice. The aim of the present study was to investigate the relationships between the use of several medical interview behaviors and the amount of information obtained from patients during the medical interview, using a relatively large sample size, in a real clinical practice setting. Because time duration can significantly affect the amount of information obtained, an fied during their qualitative work with those previously identified.
Using this qualitative process, we selected openended questions, facilitation, the open-to-closed cone, summarization, and surveying problems as the medical interview behaviors to be studied. Open-ended questions, summarization, and surveying were measured on a two-point scale (used, not used), since the aim of this investigation was to know the effect of using or not using these behaviors on the amount of information obtained.
Facilitation and the open-to-closed cone were measured on a three-point scale (frequently used, moderately used, not used), because in previous studies many interviewers used these behaviors, and we wanted to assess the extent to which they did so. We used the number of backchannel responses, as defined by the RIAS, to categorize the use of facilitation into three levels (Roter 1991) . In the RIAS, the back-channel is an indicator of sustained interest, attentive listening, or encouragement emitted by an interviewer when he or she does not hold the speaking floor. If an open-ended question was used and then closed-ended questions were used to clarify the contents of the symptoms elicited by the open-ended question later, the open-to-closed cone was defined to be used. Furthermore, if the information was elicited although the interviewer didn't use open-ended question, for example by facilitation behavior, and then closed-ended questions were used to get the contents of the symptoms elicited, we also counted it as the open-to-closed cone was used in this study.
The amount of information obtained during the interview was measured using nine aspects of the chief physical complaint: duration, frequency, onset of symptoms, location, quality, severity, context (time or place when the symptoms occurred), modifying factors, and associated symptoms. These items were selected by a review of medical interview textbooks and through discussions by the five experts. These items of information were measured using a two-point scale (obtained, not obtained). The total amount of information obtained from the patient was then calculated as below: Information = duration + frequency + onset + location + quality + severity + context + modifying factors + associated symptoms The TMIRS was assessed for its validity and reliability as follows. Face validity was examined by the expert group using the Delphi method. Test-retest reliability was then examined for each item of the medical interview rating scale, using 95 videotaped medical interviews. For this purpose, the rater re-examined the same videotape of the medical interview one week after the first evaluation. The agreement for each scored item (open-ended questions, facilitation, the open-to-closed cone, summarization, and surveying problems) was investigated, and reliability measurements (Cohen's kappa coefficient) were 0.98 to 1.00. The kappa coefficients for each item of medical information (duration, frequency, onset, location, quality, severity, context, modifying factors, and associated symptoms) ranged between 0.86 and 1.00. The kappa coefficient for the calculated amount of information obtained was 0.87.
Statistical analyses
Data from a total of 314 medical interviews were eligible for analysis. One medical interview was excluded due to a mechanical problem with the videotape recording. The relationship between each medical interview behavior and the amount of information was analyzed by the ANOVA method. For medical interview behaviors measured on a three-point scale, a test for trend was calculated to assess the dose-response relationship. To control for confounding factors, including the time duration of the medical interview and the other medical interview behaviors used, we used the GLM procedure, which uses the method of least squares to fit general linear models. All data were stored and analyzed on a computer using SAS/STAT version 9.1 software (SAS Institute, Inc. 2004).
RESULTS
The mean (standard deviation [S.D.]) time duration of the medical interviews was 19.9 (11.5) min. The mean (S.D.) information score was 7.2 (1.6) on a scale from 0 to 9. Table 1 shows the medical interview behaviors used for gathering information from patients. We found that facilitation, open-ended questions, and surveying were often used, while summarization was used relatively less. Table 2 shows the items of information gathered during the medical interviews. The duration of symptoms of the chief physical complaint was obtained relatively less frequently than other items of information. Table 3 shows the relationships between the medical interview behaviors used and the amount of information obtained. There were significant positive relationships between facilitation, the open-to-closed cone, and summarization and the amount of information obtained. The amount of information increased with increases in the use of facilitation and the open-to-closed cone.
We found a significant relationship between the duration of the medical interview and the amount of information obtained (t = 4.53, p < 0.0001). This positive relationship was still present after adjusting for the time duration of the medical interview, and after adjusting for the other medical interview behaviors used.
DISCUSSION
Many textbooks now indicate the desirability of using specific medical interview behaviors to obtain information from patients, although little evidence has been presented. The results of the present study reveal a positive relationship between several specific medical interview behaviors (facilitation, the open-to-closed cone, and summarization) and the amount of information obtained from medical interviews in a real clinical practice setting.
Other studies have found a positive relationship between the use of open-ended questions and the amount of information obtained, although the present study did not produce such results (Rutter and Cox 1981; Cox et al. 1981a, b; Beckman and Frankel 1984; Roter and Hall 1987; Maguire et al. 1996; Marvel et al. 1999) . Indeed, one of the authors (Y. T.) also previously found a positive relationship between the use of open-ended questions and the amount of information obtained dur- ing 5-min medical interviews in the Objective Structured Clinical Examination (OSCE), using standardized patients (Takemura et al. 2004) . One explanation might be that patients in a real practice setting do not mention all of their complaints in reply to a physician's open-ended question, but tell only what they want to tell. Another reason for the positive relationship between open-ended questions and the amount of information obtained in the author's previous study in the setting of OSCE may be that standardized patients know most of what to say beforehand, and they are ready to reply to the interviewer. It is also possible that new patients may hesitate to talk freely or may not be able to easily describe their own complaints, even if the interviewer allows them to do so using open-ended questions. Since the present study focused on information regarding physical symptoms rather than psychological or mental complaints, several closed-ended questions might be a more efficient way to obtain this kind of information than open-ended questions. This * Information: duration + frequency + onset + location + quality + severity + context + modifying factors + associated symptoms. ** ANOVA was employed. *** The General Linear Model was applied to adjust for time duration of medical interview or the other interview behaviors used. **** Trend was based on a simple linear regression model with scores of 0-2 assigned to the three levels.
might be the reason why there is a positive relationship between the open-to-closed cone and the amount of information in this study. The present study indicates no significant relationship between the interviewer's use of surveying problems and the amount of information obtained. This result conflicts with current beliefs about the utility of this behavior. The reason for this lack of relationship could be that since medical interviewers tend to use surveying at the end of the medical interview, often just after summarization, patients have already told most of what they can tell at that time and the interviewer cannot get more information, despite using surveying problems. Another possibility is that the interviewers using surveying problems may have obtained information regarding other symptoms or mental complaints that were not evaluated in this study, even though they did not get information regarding other aspects of the chief physical complaint.
There are several advantages to the present research. First, real patients were examined in a real clinical practice setting, meaning that the results of this study can more easily be generalized to daily clinical practice. Second, the number of subjects in this study was relatively large compared with previous studies, thus increasing the power of analysis of the study. A third strength of the study is the very rich dataset of videotaped interviews, which increases the reliability of the measurement. Fourth, the study resulted in an instrument (the TMIRS) that can be used to quantify medical interview behaviors as well as the information obtained from patients. Furthermore, the reliability of the TMIRS was secured in this study, where other previous studies have been weak from this standpoint. Finally, important confounding factors such as the time duration of the medical interview and other medical interview behaviors were obtained in this study, which was not always the case in previous reports. Adjustment for confounding factors helps to clarify the independent relationship between specific medical interview behaviors and the amount of information obtained.
On the other hand, there are several disadvantages to the present study. One is that there may be more confounders for which the data should be adjusted. For example, if a patient is talkative, the interviewer might get more information from the patient. If an interviewer's personality is particularly accepting or nurturing, the patient might give information to the interviewer regardless of the interviewer's medical interview behaviors. Furthermore, since our previous study revealed a positive relationship between patient satisfaction and the amount of information obtained from patients, we might need to adjust this relationship according to patient satisfaction (Takemura et al. 2006a, b) . Another disadvantage of this study is that only nine aspects of the chief physical complaint were used to determine the amount of information obtained in the medical interview. We did not evaluate whether the interviewers obtained information regarding symptoms not related to the chief complaint, information related to psychological complaints, or values and goals regarding treatment, which could lead to better decision making and improved patient rapport. Further research is needed to clarify these relationships.
